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Abstract 



> 

o 
o 

Oh. a model-independent analysis for the exclusive, rare B -^ K*£~^i~ decay is presented. 

(— I I Systematically studied are the experimentally measured quantities, such as, branching 

ratio, forward-backward asymmetry, longitudinal polarization of the final leptons, and 

- the ratio Tl/Tt of the decay widths when K* meson is longitudinally and transversally 

rS I polarized. The dependence of the asymmetry parameter a = 2Ti/rx — 1 on the new 

C^ ' Wilson coefficients is also studied in detail. It is found that the afore-mentioned 

physical observables are quite sensitive to the new Wilson coefficients. Therefore, once 

we have the experimental data with high statistics and a deviation from the Standard 

Model, we can interpret the source of such discrepancy. 
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1 Introduction 

Experimental discovery of the inclusive and exclusive B -^ Xg'j and B — > K*'y decays |l|] 
stimulated the study of the rare B decays in a new manner. These decays take place via 
flavor-changing neutral current (FCNC) transition oib -^ s, which occur only through loops 
in the Standard Model (SM). For this reason the study of the FCNC decays can provide 
sensitive test for investigation of the gauge structure of the SM at loop level. At the same 
time these decays constitute quite a suitable tool in looking for new physics beyond the SM. 
New physics can appear in rare decays through the Wilson coefficients which can take values 
distinctly different from their SM counterparts or through the new structure in effective 
Hamiltonian (see for example Refs. [p|-||ll||). 

Currently the main interest is focused on the rare meson decays for which the SM predicts 
"large" branching ratios, and which can be potentially measurable in the near future. The 
rare B -^ K*i'^i~ {£ = e, fi, r) decays are such decays. For these decays the experimental 
situation is very promising [|12| with e^e~ and hadron colliders focusing only on the observa- 



tion of exclusive modes with i = e, fi and r as the final states. At the quark level, the decay 
B -^ K*i~^i~ is described by 6 — > si'^i" transition. The inclusive b — » si~^i~ transition in 
framework of the specific extended models were investigated in many papers (see for example 
[^ [Tl|, |13], [13 )■ Note that the most general model independent analysis of the b -^ s£^i~ 
decay, in terms of 10 types of local four-Fermi interactions, was performed in Ref. 0, which 
has been extended to include two more non-local interactions in Ref. |[T^. New physics 
effects in the exclusive rare decays, B — ^ K^*^uh', have been systematically analyzed also in 
Ref. 0. 

It is well known that theoretical analysis of the inclusive decays is easy but their experi- 
mental detection is difficult. For exclusive decays the situation is reversed, i.e., these decays 
can easily be studied in experiments, but theoretically they have drawbacks and predictions 
are model dependent. This is due to the fact that in calculating the branching ratios and 
other observables for exclusive decays, we face the problem of computing the matrix element 
of the effective Hamiltonian responsible for exclusive decays, between initial and final hadron 
states. This problem is related to the non-perturbative sector of QCD and can be solved only 
by means of a non-perturbative approach. These matrix elements have been investigated 
in framework of different approaches such as chiral theory [|16|, three point QCD sum rules 
[|T7|], relativistic model by using light-front formalism []TB|, effective heavy quark theory |[T^ 
and light cone QCD sum rules pp] , |2T|. 



The present paper is organized as follows: In Section 2 we give the most general form 



of the effective Hamiltonian. Then, using this Hamiltonian and the hehcity amphtude for- 
mahsm, we calculate the differential decay width, including the lepton mass effects. In this 
Section we also present the expressions of the other physical observables, such as forward- 
backward asymmetry, and the ratio of the decay widths when K* meson is polarized longi- 
tudinally and transversally. Section 3 is devoted to the numerical analysis, and concluding 
remarks are also in Section 3. 

2 Theoretical Background 

The matrix element of the B —^ K*i~^i~ decay at the quark level is described hj b ^ si^i~ 
transition. Following the work |^, 10|, we write the matrix element of the b —>■ si^i~ 



transition as a sum of the SM and new physics contributions, 

M = -MsM+-Mncw, (1) 

where A^sm is the SM part and is given by 

MsM = ^^tbVtl I {C," - Cio) SLl^bL hYh + {C/^ + Co) SLl.bL IrI^r 

- 2C'^^f-sia^,^{msL + m,R)bhnY (2) 

where R= {1 + 75)/2 and L = (1 — 75)/2, and all of the Wilson coefficients are evaluated at 
the scale fi = rrih = 4.8 GeV. 

In Ref. , it has been shown that there are ten independent local four-Fermi interactions 
which may contribute to the process, and the explicit form of A^new can be written as 

+CRRSR'J^bR IrY^R + CLRLRShbR IdR + CRLLRSRbL l^R + CiRRLSlbR Ir^-L 

+CRLRLSRbL iRh + CTsa^^b Icj^' i + iCTESO^.b fa^/e'^^"^ I (3) 

It should be noted that in the present analysis we will neglect the tensor type interactions 
(i.e., terms with coefficients Ct and Cte) since the numerical analysis which is carried in 
Ref. shows that the physical observables are not sensitive to the presence of the tensor 
interactions. 

From Eq. (1), in order to calculate the decay width for the exclusive B — > K*t^C~ decay, 
the following matrix elements 

(ir*|s7^(l±75)&|S), 



and 



{K* \isa fj,,,q^ {1 + 75)6! B) , (strange quark mass is neglected) 

{K*\s{l±-f,)b\B) 



have to be calculated. These matrix elements can be written in terms of the form factors in 
the following way 






*v p 



^puvpa^ 'Pk*1 



rriB + rriK* 



± ie*JmB + mK')Ai{q^) =F i{pB + PK*)i,{e*q) 



A2{q' 



^B + rriK* 



2m 



K* 



TiQp- 2 



e*q) As{q')-Aoiq' 



(4) 



{K*{pK^,e)\sta^,q''{l + ^,)b\B{pB)) = 

^e^.p.e*^p''K*q''T,{q^) + 2z k(m| - m^.) - {pb + PK*)p{e*q)\ T^iq 



+ 2i{e*q) 



q^ - {pb + Pk* 



q^ 



'^^2 



m n — m. 



Uq') 



(5) 



''B ~ '"'K* 

where e is the polarization vector of K* meson, and q = Pb ~Pk* is the momentum transfer. 
In order to ensure finiteness of (4) at g^ = 0, we demand that A-^^q^ = 0) = Ao(Q'^ = 0). For 
calculation of the matrix element {K* |s(l ± 75)6! -B), we multiply both sides of Eq. (4) by 
q^ and use equation of motion. Neglecting the strange quark mass, we get 

{K\pK^,e)\-s{l±^,)h\B{pB)) = 

— I T i{e*q){mB + mj^,)^i(?^) ± ^("^s - mK*){e*q)A2{q^) 
±2tmK4^*q) [Asiq') - Ao{q')] }. (6) 

Using the equation of motion, the form factor ^3 can be written as a linear combination of 
the form factors Ai(g^) and A2{q'^) (see Ref. |T7[] ) 

"mB + mx* 



A,{q' 



_^^^^,^_mB-mx^ ,,^2, 



-A2{q' 



2vtiK* 2mK* 

Substituting this relation in the matrix element {K* |s(l ± 75)6! -B), we get 

{K\pK^, e) \-s{l ± 75)^1 B{pb)) = —{t 2tmK'{e*q)A^{q^)] . 



rrib 



(7) 



Finally, for the matrix elements of 5 — ^ K*i'^i decay we have 

. 2V{q') 



Ga 



iV^' 



TT 



.*l^rr,P 



-pupa 



e PK*q 



+i{pB+PK-)p{e*q) _ ^, _ — + iq^,^^^^{e*q){A^ - Aq) 



rriB + rrix* 
2mK* 



ie*{mB + mK')Ai{q 



TTiB + rnK* 



q^ 



X 



^eff 



^eff 



-4- 






-TUb 



4e^.p.£*X.g'^Ti(g2) + 2z[e;{ml - m^,) + {pb + PK')^{e*q))T2{q' 



+ 2i{e*q)[qf, - {ps + Pk* 



q' 



'f^ 2 2 



\Tsiq' 



+ 



_*u p 



-/lupcr 



e pK*q 



.. 2V(g^ 



f^B + "T-K* 



+ ie*^{niB + mK*)Ai{q^) - i{pB + PK*)p{£*q)-^ 



A2{q' 



'^^K*,_,_^,, ,_2^ A / 2N 



iqp 2 



{e*q){A,{q')-A,{q')) 



CnJlpil - 75)^ + CRRij^il + 75)^" 



+ - 



mfc 



- 2zm^.(£*g)Ao(g2) {Clrlr - CrllrW + 75)^ + {Clrrl ~ CrlrlW - 75)^ 



Using the matrix element of -B ^ K*i^i decay (see Eq. (8)) and the hehcity amphtude 
formahsm (for more detail see Refs. p2|, ^) for the differential decay rate width, we get 



dq^dx 2^'^'K^m\ 



\VtbV:fv\'l\ml,q\ml.) 



B 



X- 



+ 



m: 



+ 



m: 



m: 



Mr 



+ 



m: 



Ml 



m: 



+ 



M\ 



+ 



M_ 



+ 



M_ 



+ 



m; 



Mr 



(9) 



where superscripts denote helicities of the leptons and subscripts correspond to the helicity 
of the K* meson. In Eq. (9), 

\/22 2\ 4i4i4o22r)22 o22 

A(m^,g ,m^*) = m^ + m^, + g - Zm^q - zm^rrij^* - Zrrij^^q , 

q^ = {PB-pK*f , 

v = Y 1 — ATTij/q"^, (velocity of the lepton), and 

X = cos 9, [6 = angle between K* and i~). 

The explicit forms oi Mx' * are as follows: 

^++ = ±V2mesme{{2Cl^^ + Cll + Clr)H± + iC'r"'^n± + {Crr + CRL)h±} , (10) 



M 



± 



1 ± cos I 
effrrib. 



'/?{ 



yeff 



2Cg + Cll + Clr + v{2Cio + Clr — Cll] 



H^ 



+4C'/f^n± + \Crl + Crr + v{Crr - Crl)] hA 



:iii 



M7+ 



'± 



'1 ± cos( 



'/f{ 



2CI" 



Cll + Clr + t;(-2Cio + Cll - Clr) 



H^ 



-ACf^^n± + \Crl + Crr + v{Crl - CRR)]hA , 

g^ L J J 



(12) 



+ {CRL + CRR)h±} , 



(13) 



M^+ = 2mecose{{2C'/f + CLL + CLR)Ho-4C',"^no + {CRL + CRR)ho} 
+2m,{{2C,o - Cll + Clr)H1 + {-Crl + Ckr)/i° } 



(14) 



+ — V^l fy?(l - t^)(CLi?LiJ - C^LLij) - V^(l + t^)(CLHKL - Crlrl)]hI} 



7W; 



' g^ sm I 



in e{ [{C," - Cio + CLL)il -v) + {C,^^ + Cio + CLR)il + t;) 



i/n 






C,jL(l-^) + C^R(l+t^)]/^o} , 



(15) 



-Mo + 



' g^ sm I 



in e{ [{C/^ - Cio + CllKI +v) + {C/^ + Cio + C7^ij)(l - t^) 



Hn 



-AC'/f^Ho + [C^iJL(l + ^) + CRRil - v)]ho} 



(16) 



A^o"- = -2m,cos9{{2C'/f + CLL + CLR)Ho-4C'/f'^no + {CRL + CLL)ho} 
+2m,{(2Cio - Cll + Clr)H^s + (Crr - CRL)h's} 



(17) 



+ — 79^1 [yg^(l + v){Clrlr - Crllr) - V^(l - v){Clrrl - Crlrl)]h1} 



where 



H^ 



±X'/' 



1/2 V{q' 



fTiB + niK* 



+ (mB + mK*)Ai{q^ 



Hn 



HI 



1 



2mK*y^ 

Ai/2 



- (m| - m|-. - q^){mB + mK*)^i(9^) + ^ 



A2{q' 



"rriB + rriK* 



(19) 



2mK-Vq^ 

2mK^ [As{q^) - Ao{q^ 

Ai/2 



(ms + mK*)Ai{q^ 



A2iq' 



rriB + rriK' 



-{m%-m\,) 



2mK-Vq^ 



-2mK*Ao{q 



(20) 



n, 



±\'/'Uq') + {ml - mUUq' 



(21) 



Tin 



mK*V¥ 



(m| - m\,){ml - m\, - q^)T2{q^ 



X 



To 



+ ^.', U<f 



m 



B 



m 



K* 



(22) 



ho = Ho (Ai -^ -Ai, A2 -* -A2) 



(23) 
(24) 



In the present paper, we study the dependence of the following measurable physical 
quantities, such as 

(i) r+/r_, 

(ii)r^/rT = ro/(r+ + r_), 

(iii) the polarization parameter [2ro/(r+ + r_) — 1], and 

(iv) the lepton forward-backward asymmetry and the longitudinal lepton polarization, 
on the different "new" Wilson coefficients. Here the subscripts in the decay width denotes 
the helicities of the K* meson. From Eq. (9), we can easily obtain the explicit expressions 
for r+, r_ and Fq as 



+ 



2i%5^| 



M. 



\VtbV;f fdq^ fdxvX^/^< 



M^- 



M: 



M^- 



(25) 



where the upper(lower) subscript in F corresponds to 7Vf+(7Vf_) and 



2^,2 






'B 



dq^ dxv\^'^< 



Mt- 



Mr 



Mo 



Mo 



(26) 



From Eqs. (25) and (26), the expressions for the ratios F_|_/F_, Tl/Tt = Fo/(F+ + F_) and 
the polarization parameter, which is equal to a = 2Fi/F7- — 1, can easily be obtained. These 
quantities are separately measurable from the experiments. In further analysis we will study 
the dependence of the branching ratio on new Wilson coefficients which are related to the 
decay width by the relation Bn{B -^ K*i+i-) = T{B ^ K*i+i') tb, where tb is the life 
time of the B meson. 

The lepton forward-backward asymmetry, ApB, is one of the most useful tools in search 
of new physics beyond the SM. Especially the determination of the position of the zero 
value for ApB can predict possibly new physics contributions. Indeed, existence of the new 



physics can be confirmed by the shift in the position of the zero value of the forward- 
backward asymmetry 0. Therefore, in the present work we analyze with special emphasis 
the dependence of Aps on the different "new" Wilson coefficients. The lepton forward- 
backward asymmetry is defined in the following way 



1 , dr 

dx- 



, dV 
dx- 



d ( 2\ _ Jo dq^dx 7-1 dq^dx 
-r^AFB{q } - -a ^ Jo ^T^ • 



dq 



/ dx—^—- + / dx- 
Jo dq'^dx J-i I 



dV 



(27) 



/o dq^dx J-i dq^dx 

Another very informative quantity in search of new physics is the final lepton polarization, 
as shown in Ref. [|1^. Here we restrict ourselves only to the study of the longitudinal 
polarization of the r-lepton. The expression for longitudinal polarization can be calculated 
from Eq. (9), 



dx 



A^±+ 



+ 



M\ 



+ 



M; 



Mr 



M: 



+ 



M: 



+ 



Mr 



Mr 



jX'/^ 



dx 



7Wi+ 



M: 



M^- 



M: 



Mo^ 



Mr 



M^- 



Mr 



;Ai/2 



3 Numerical Analysis and Conclusions 

Having the explicit expressions for the physically measurable quantities, in this Section we 
will study the dependence of these quantities on the new Wilson coefficients in A^new, Eq- 
(3). The values of the main input parameters, which appear in the expression for the decay 
widths To, r_|_, r_, ApB and the polarization parameter a, are: 



nib 



4.8 GeV, rrir = 1.35 GeV, m^ = 1.78 GeV, 



m^ = 0.105 GeV, m^ = 5.28 GeV, niK' = 0.892 GeV. 



We use the following values for the Wilson coefficients of the SM: 



^NDR _ 4_^53^ ^^^ _ -4.546, Cj = -0.311, 



which correspond to the next-to- leading QCD corrections p4|, ^ . The renormalization point 
/i and the top quark mass are set to be 



li = mb = 4.8 GeV, rut = 175 GeV. 



(We follow Refs. pGf-lQ in taking into account the long-distance effects of the charmonium 



states). For the form factors, we have used the results of the works pO|, ^. Here we would 
like to stress that, throughout numerical analysis the central values of the input parameters 
are used and their theoretical errors, especially the ones related to the form factors, might 
be sizeable, but are not taken into account in the present work. 

Let us first study the change in the differential decay rate when the corresponding Wilson 
coefficients change. We assume that all new Wilson coefficients Cx are real, i.e., we do not 
introduce any new physics phase in addition to the one present in the SM. In Figs. 1-3 
(Figs. 4-6), we change Cll, Clr, Crr, Crl, Clrlr and Clrrl for the B -^ K*^^fi~ 
[B -^ K*T^T~) decays. From these Figures, we can easily see that, far from resonance 
regions, dBlZ/dq^ is more strongly dependent on Cll and also on Crl than on the other 
Cx's. This behavior can be explained as follows: 

(i) Considering B -^ K*fi'^fi~ decay, and neglecting the terms proportional to the lepton 
mass, the terms coming from Cll and Crl are (see Eqs. (10)-(17)) 

_ 2 

2{CI" - Ci 



\M 



Cl 



:i±cos^)2 9_ 



+ sin^ e q^ 



2 

2(a 



'10 



CLL)H^ + ^c^,ff'^n^ 



eff 



Cio + Cll)Ho - AC 



.ffrrib 



He 



(28) 



\M 



Crl I 



:i±cos^)'^ 



yeff 



2{Cl'' - Cio)H^ + AC'/'^Hi + 2CRLhi 



ff^b. 



+ sin^ e q^ 



2{CI" - C,o)Ho - AC'/^'^Ho + 2CRLh 



Q 



(29) 



yeff 



yeff 



Far from the resonance region, for example g ~ 5 GeV , Ile{Cg — Cio) — 9.5 and Re(C9 
Co) ^ 0.4. Therefore, the interference terms between the terms proportional to iC^,"-C,o) 
and Cll (Crl) are large and for this reason the contributions coming from Cll and Crl 
are large. From these Figures we also see that the contribution of Cll is constructive 
(destructive) when Cll = |C'io| {Cll = — IC'ioD- The situation for Crl is opposite to the 
previous case, i.e., its contribution is constructive (destructive) when Cll = — |C'io| {Cll = 

\Cio\). 

(ii) For the B -^ K*t^t~ decay the situation is similar to the B — > K*fi^fi^ transition, 
but slightly different. Namely, in this case the largest contribution comes from Cll and the 
contribution of the Crl becomes equal to the contributions that come from Crr, Clr, and 
etc. This situation can be explained by the fact the term ~ (1 — f ^), which is very small for 
the muon case, gives destructive contribution in the SM. 



In Fig. 7, we investigate the dependence of the partially integrated branching ratio BTZ on 
the new Wilson coefficients. The range for the integration is chosen 1 GeV^ < g^ < 8 GeV^ 
for the B -^ K*^'^^~ decay and 15 GeV^ < g^ < 20 GeV^ for B -^ K*t^t'' channel, in 
order to avoid the long distance contributions due to the J /ip and its excitations. For the 
B —>■ K*fi^fi~^ case, it follows from Fig. 7 that the partially integrated branching ratio BTZ 
depends strongly on Cll and Crl, but for the B — > K*t^t^ decay it depends strongly only 
on Cll, which is consistent with the previous results for dBlZ/dq^. Dependence on the other 
coefficients is rather weak. From these Figures it follows that the contributions of Cll and 
Clil to BTZ are positive for Cll > and Crl < 0, and negative for Cll < and CfiL > 0. 

In Figs. 8-10 (Figs. 11-13) we plot the dependence of the lepton forward-backward 
asymmetry on the new Wilson coefficients, within the range — |Cio| < Cx < \Cio\, for the 
B — > K*fi^fi^ {B -^ K*T^T^) decay. The experimental bounds on the branching ratio of 
the B —>■ K*fi^fi^ and the Bg —>■ fj^^fi~ decays ^1\ suggest that this is the right order of 



magnitude range for the vector and scalar Wilson coefficients. For the B —>■ K*fi^fi~ case, 
it follows form Figs. 8-10 that the lepton forward-backward asymmetry is more sensitive 
to the Cll, Clr and Crl than to the other Cx's. We emphasize that when Cll and Clr 
are positive then the zero point of dApB/dff is shifted to the right, and when Cll and 
Clr are negative, it shifts to the left from its corresponding SM value. In other words, 
the determination of the zero point of the differential asymmetry tells us not only about 
the existence of new physics, but it also can fix the sign of the new Wilson coefficients. 
From these Figures, we also see that the lepton forward-backward asymmetry has a weak 
dependence on the other Wilson coefficients. From Figs. 11-13, we can deduce the following 
results for the B — > K*t^t^ decay: 

(i) Position of the zero value of the dApB/dq^ for the B -^ K*t^t~ decay can be useful 
for extracting only Clr- 

(ii) The value of the dAps/dq^ is very sensitive (excluding the resonance region) to Crr 
and Clrrl- In other words, analyzing the zero point and magnitude of the dAps/dq^ allows 
us in principle to determine different Cx's. 

As we have noted earlier, the experimentally measurable quantities, r+/r_, Tl/'^t and 
Pli can be useful for distinguishing the effects of new physics from the ones of the SM. In 
Figs. 14-15, we present the dependence of the ratios r+/r_ and VlI^t on Cx's for the 
B -^ iC*/i+yU~ and B —>■ K*t'^t~ decays, respectively. The main difference compared to the 
previous analysis is that the values r+/r_ and Tl/Tt are more sensitive to the coefficient 
Crl- (The result for the SM can be obtained by substituting Cx = 0.) From these Figures, 



10 



we observe that the ratio Tl/Tt, when Crl is varied between -4 and 4, changes between 
1 and 4.5. Therefore, the measurement of this ratio in experiments can yield unambiguous 
information about the existence of new physics. In the B -^ K*t^t^ decay, the ratio r4./r_ 
is again more sensitive to the coefficient Crl, while the ratio Tl/Tt is more sensitive to the 
coefficients Clrlr and Clrrl- 

Finally, in Fig. 16 we present the dependence of the longitudinal polarization P^ of 
r on the new coefficients Cx's. We see that Pl is sensitive to all the coefficients except 
the coefficient Clrlr. The dependence of Pl on different coefficients is not the same. For 
example, Pl always increases when Crl and Clrrl change in the region (—4, 4). However, 
Pl first decreases when Clli Clr and Crr increase from -4 to 0, and then increases when 
the coefficients increase from to 4. 

To summarize, in the present work the most general model independent analysis of the 
exclusive B -^ K*i'^i~' decay is presented. This exclusive decay is known to be very clean ex- 
perimentally and will be measured at the present asymmetric B factories and future hadronic 
B factories, HERA-B, B-TeV and LHC-B. Moreover, the B — * K*i'^i~ decay is very sen- 
sitive to the various extensions of the Standard Model. We have studied the B -^ K*i^i~ 
decay in a model independent manner. The sensitivity to the new coefficients of the dif- 
ferential and partially integrated branching ratios, and forward-backward asymmetries are 
systematically studied. It is observed that the differential and partially integrated branching 
ratio for B -^ K*fi^fi^ decay is more strongly dependent on Cll and Crl than on the other 
Cx's. The reason for such a strong dependence can be explained by the large interference 
between the terms proportional to (Cg -Cio) and Cll (Crl). For B -^ K*t^t~ case, the 
partially integrated differential branching ratio is most sensitive to Cll- This situation can 
be explained by the fact that the terms ~ (1 — f ^) give destructive contribution and, there- 
fore, the contributions of the terms ~ Crl practically become equal to the contributions 
from the other coefficients. From an analysis of the position of the zero value of the lepton 
forward-backward asymmetry we can determine not only the magnitude, but also the sign 
of the new Wilson coefficients. 

The other experimentally measurable quantities, Tl/Tt and r+/r_, have also been stud- 
ied. It is found that r+/r_ and Tl/Tt are sensitive to the Crl for the B -^ K*fi^fi^ decay. 
On the other hand, for the B — > K*t^t~ decay, r+/r_ is more strongly dependent on Crl 
as in the B — * K*fi~^fi~ case, while Tl/Tt is more sensitive to the coefficients Clrlr or 
Clrrl- As the final concluding remark, we state that, from the combined analyses of par- 
tially integrated differential branching ratio, lepton forward-backward asymmetry and ratios 



11 



of r_|_/r_ and Tl/Tt for the B — > K*fi^fi^ and B -^ K*r^r^ decays, we can unequivocally 
determine the existence of new physics beyond the Standard Model, and in particular we 
can obtain information about the various new Wilson coefficients. 
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Figure captions 

Fig. 1. Differential branching ratio, dBTZ / dq^ for B -^ K*fi^fi^ . The thick sohd hnes in- 
dicates standard model case, i.e, Cx = 0. The thin solid, dashed, dotted and dot-dashed line 
correspond to Cx = —Cio, —0.7 x Cio, 0.7 x Cio, Cio cases, respectively. Here (a) Cx = Cll 
and (b) Cx = Clr- 

Fig. 2. Same as Fig. 1. Here (a) Cx = Crr and (b) Cx = Crl- 

Fig. 3. Same as Fig. 1. Here (a) Cx = Clrlr and (b) Cx = Clrrl- 

Fig. 4. Differential branching ratio, dBTZ / dq^ for B -^ K*r^r^ . The thick solid lines indi- 
cates standard model case, i.e, Cx = 0. The thin solid, dashed, dotted and dot-dashed line 
correspond to Cx = — C'lo, — 0.7 x Cio, 0.7 x Cio, C'lo cases, respectively. Here (a) Cx = Cll 
and (b) Cx = Clr- 

Fig. 5. Same as Fig. 4. Here (a) Cx = Crr and (b) Cx = Crl- 

Fig. 6. Same as Fig. 4. Here (a) Cx = Clrlr and (b) Cx = Clrrl- 

Fig. 7. The dependence of the partially integrated branching ratio on the new Wilson 
coeffecients. The range for the integration is chosen (a) 1 GeV^ < g^ < 8 GeV^ for the 
B -^ K*fi+fi~ decay and (b) 15 GeV^ < q^ < 20 GeV^ for the B -^ K*t+t- decay. The 
thick solid, thin solid, thick dashed, thin dashed, dotted and dot-dashed line correspond to 
Cx = Cll, Clr, Crl, Crr, Clrlr and Clrrl, respectively. 

Fig. 8. Differential forward-backward asymmetry, dAps / dq^ for B -^ K*fi^^~. The 
thick solid lines indicates standard model case, i.e, Cx = 0. The thin solid, dashed, dotted 
and dot-dashed line correspond to Cx = —Cio, —0.7 x Cio, 0.7 x Cio, C'lo cases, respectively. 
Here (a) Cx = Cll and (b) Cx = Clr- 

Fig. 9. Same as Fig. 8. Here (a) Cx = Crr and (b) Cx = Crl- 

Fig. 10. Same as Fig. 8. Here (a) Cx = Clrlr and (b) Cx = Clrrl- 
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Fig. 11. Differential forward-baclcward asymmetry, dApB / dq^ for B -^ K*t^t^ . Tlie 
tliick solid lines indicates standard model case, i.e, Cx = 0. The thin solid, dashed, dotted 
and dot-dashed line correspond to Cx = — C'lOi —0.7 x Cio, 0.7 x Cio, Cio cases, respectively. 
Here (a) Cx = Cll and (b) Cx = Clr- 

Fig. 12. Same as Fig. 11. Here (a) Cx = Crr and (b) Cx = Crl. 

Fig. 13. Same as Fig. 11. Here (a) Cx = Clrlr and (b) Cx = Clrrl- 

Fig. 14. The dependence of (a) r_|_ / r_ and (b) F^ / T^ on the new Wilson coeffe- 
cients for B -^ K*fi^fi~ decay. The thick solid, thin solid, thick dashed, thin dashed, dotted 
and dot-dashed line correspond to Cx = Cll, Clr, Crl, Crr, Clrlr and Clrrl cases. 

Fig. 15. The dependence of (a) r+ / r_ and (b) F^ / F^ on the new Wilson coeffe- 
cients for B -^ K*t^t^ decay. The thick solid, thin solid, thick dashed, thin dashed, dotted 
and dot-dashed line correspond to Cx = Cll, Clr, Crl, Crr, Clrlr and Clrrl cases. 

Fig. 16. The dependence of r polarization on the new Wilson coeffecients Cx for B -^ 
K*T^T^ decay. The thick solid, thin solid, thick dashed, thin dashed, dotted and dot-dashed 
line correspond to Cx = Cll, Clr, Crl, Crr, Clrlr and Clrrl cases. 
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